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This listing of claims will replace all prior versions and listings of claims in the application: 



Listing of Claims: 



a sense amplifier; 

first and second bitlines coupled to the sense amplifier; 

a plurality of memory cells coupled to the sense amplifier, during a memory access, a 
selected memory cell produces a differential read signal on the bitlines for sensing by the sense 
amplifier; and 

a test circuit coupled to the bitlines, the test circuit, when activated, varies the magnitude 
of the differential read signal differential read signal by varying the capacitance on at least one of 
the bitlines. 

2. (previously presented) An integrated circuit comprising: 

a sense amplifier; 

first and second bitlines coupled to the sense amplifier; 

a plurality of memory cells coupled to the sense amplifier, wherein the memory cells 
comprise 2T2C memory cells, during a memory access, a selected memory cell produces a 
differential Tead signal on the bitlines for sensing by the sense amplifier; and 

a test circuit coupled to the bitlines, the test circuit, when activated, varies the magnitude 
of the differential read signal. 



1. 



(previously presented) 



An integrated circuit comprising: 
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3. (previously presented) An integrated circuit comprising: 
a sense amplifier, 

first and second bitlines coupled to the sense amplifier; 

a plurality of memory cells coupled to the sense amplifier, wherein the memory cells 
comprise 2T2C ferroelectric memory cells, during a memory access* a selected metmoiy cell 
produces a differential read signal on the bitlines for sensing by the sense amplifier; and 

a test circuit coupled to the bitlines, the test circuit, when activated, varies the magnitude 
of the differential read signal. 

4. (currently amended) The integrated circuit of claim i 2 wherein a fi rst read 
signal is provided on the first bitline and a second read signal is provided on the second bitline 
during a memory access of one memory cell on the bitline pair, the first and second ;read signal 
forms the differential read signal, where one of the first or second read signal is equid to Vlo and 
the other is Vh[. 

5. (original) The integrated circuit of claim 4 wherein the test circuit 
comprises: 

a first test capacitor having first and second terminals, the first terminal coupled to a first 
test input terminal and the second terminal coupled to the first bitline; and 

a second test capacitor having first and second terminals, the first terminal coupled to a 
second test input terminal and the second terminal coupled to the second bitline. 

6. (original) The integrated circuit of claim 5 wherein a firs t active test 
signal at the first test input terminal increases the magnitude of the first read signal. 
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7. (original) The integrated circuit of claim 5 wherein a second active 

test signal at the second test input terminal in creases the magnitude of the second read signal, 

8- (original) The integrated circuit of claim 5 wherein an active test 

signal is provided at either the first ot second test input terminal to increase the magnitude of the 
first or second read signal. 

9. (currently amended) The integrated circuit of claim 8 whereiin, the 
magnitude of the read signal equal at to V LO is increased to reduce the differential read signal- 

1 0. (original) The integrated circuit of claim 9 wherein the magnitude of 
Vlo is increased to Vu^Tt&u where Vlotcsi is between Vlo and Vm- 

1 1 . (original) The integrated circuit of claim 9 wherein the triagnitude of 
Vlo is increased to Vlotcs*, where Vlotcsi is equal to about half way between Vlo and V H i. 

12. (original) The integrated circuit of claim 9 wherein the magnitude of 
Vlo is increased to V L oTest, where V L oTest is equal to about one third between V LO and V H i. 

13. (original) The integrated circuit of claim 9 wherein the increase in 
magnitude of the read signal depends on the capacitance of the test capacitor and magnitude of 
the active test signal. 
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14. (original) The integrated circuit of claim 1 3 wherein the magnitude of 
Vlo is increased to Vtorcst, where VLOTest is between Vlo and Vm. 

1 5 . (original) The integrated circuit of claim 1 3 wherein the magnitude of 
V L o is increased to V L oTest, where Vlot«* is equal to about halfway between V L o and V HI . 

16. (original) The integrated circuit of claim 1 3 wherein the magnitude of 
Vlo is increased to Vlotcsu where VLOT<*t is equal to about one third between Vlo and Vhi. 

17. (previously presented) The integrated circuit of claim 4 wherein the test circuit 
comprises: 

a first set of x test capacitors having first terminals coupled to respective first input test 
signals and second terminals coupled to the fust bitline; and 

a second set of y test capacitors having first terminals coupled to respective second input 
test signals and second terminals coupled to the second bitline. 

18. (original) The integrated circuit of claim 17 wherein the capacitors 
within the first set have different values and the capacitors within the second set have different 
values. 

1 9. (currently amended) The integrated circuit of claim 1 8 wherein the first set of 
test capacitors can vary the first read signal by 2M levels and the second set of test capacitors 
can vary the second read signal by 2M levels. 

Page 5 of tl 

PAGE 1 1/17 1 RCVD AT 1 1/17/2004 10:06:46 AM [Eastern Standard TimeJ * SVR:USPT0-EFXRF-2/1 * DNIS:7464000 * CSID:+498936002290 * DURATION (mm-ss):05-14 



17/11/2094 17:13 +498936002290 



MUNCHEN MARRIOTT H. 



S. 



Appl.No. 10/065,011 

Arndt dated November 1 7, 2004 

Amendment After Notice of Allowance dated August 17, 2004 

20. (original) The integrated circuit 19 of claim wherein x - y, 

21. (previously presented) The integrated circuit of claim 1 wherein the test circuit 
comprises: 

a first set of x test capacitors having first terminals coupled to respective firsC input test 
signals and second terminals coupled to the first bitline; and 

a second set of y test capacitors having first terminals coupled to respective second input 
test signals and second terminals coupled to the second bitline. 

22. (previously presented) The integrated circuit of claim 21 wherein the first set of 
test capacitors can vary the first read signal by 2M levels and the second set of test capacitors 
can vary the read signal by 2 y -l levels. 

23. (previously presented) The integrated circuit of claim 22 wherein the differential 
read signal includes first and second read signals on first and second bitlines, where one of the 
first or second read signal is equal to V L o and the Other is V H i and the magnitude of the 
differential read signal is varied by increasing the magnitude of Vlo to VLOTest, where V L OT 0St is 
between Vlo and Vhi. 

24. (previously presented) An integrated circuit comprising: 
a sense amplifier; 

first and second bitlines coupled to the sense amplifier; 

a plurality of memory cells coupled to the sense amplifier, during a memory access, a 
selected memory cell produces a differential read signal on the bitlines for sensing by the sense 
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amplifier, the differential read signal includes first and second read signals on first and second 
bitlines, where one of the first or second read signal is equal to V L o and the other is V H i; and 

a test circuit coupled to the bitlines, the test circuit, when activated, varies the magnitude 
of the differential read signal differential read signal. 

25. (currently amended) A method of operating an integrated circuit {IQ 
comprising; 

providing the 1C with a sense amplifier coupled to first and second bitlines having a 
plurality of memory cells coupled thereto, wherein when one memory cell is selected for a read 
access, the selected memory cell produces a differential read signal on the bitlines for sensing by 
the sense amplifier^ the differential read signal indicating a first or a second state being stored 
in the selected memory cell, the differential read signal includes a first read signal provided on 
the first bitline aud a second read signal provided on the second bitline of the bitline pair, where 
one of the first or second read signal is equal to Vlo and the other is Vhi; and 

activating a test circuit coupled to the bitlines during test mode to vary the magnitude of 
the differential read signal by varying the capacitance on at least one of the bitlines. 

26. (new) The method of claim 25 wherein varying the capacitance on at least one of 
the bitlines comprises coupling a first test capacitor to a first bitline. 

27 (new) The method of claim 26 wherein varying the capacitance on at least one of 

the bitlines further comprises coupling a second test capacitor to a second bitline* 
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28. (new) The method of claim 25 wherein the test circuit comprises: 

a first test capacitor having first and second terminals, the first terminal coupled to a first 
test input terminal and the second terminal coupled to the first bitline; and 

a second test capacitor having first and second terminals, the first terminal coupled to a 
second test input terminal and the second terminal coupled to the second bitline. 

29. (new) The method of claim 28 wherein applying a first active test signal at the 
first test input terminal increases the magnitude of the first read signal and applying a second test 
signal at the second test input terminal increases the magnitude of the second read signal. 

30. (new) The method of claim 28 wherein applying an active test signal at either the 
first or second test input terminal increases the magnitude of the first or second read signal. 

31. (new) The method of claim 30 wherein increasing the magnitude of the read 
signal equal to Vlo reduces the differential read signal. 

32. (new) The method of claim 3 1 wherein increasing the magnitude of die read 
signal equal to Vlo comprises increasing the magnitude of V L o to V L oTcst> where Vlotcsc is 
between Vlo and Vhi- 

33. (new) The method of claim 3 1 wherein increasing the magnitude of the read 
signal equal to Vlo comprises increasing the magnitude of V L o to V LO T CS t, where Vuyrcst is equal 
to about halfway between V^o and Vhc- 
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34. (new) The method of claim 3 1 wherein increasing the magnitude of the read 
signal equal to Vlo comprises increasing the magnitude of Vlo to Vlotc*. where VtoTest is equal 
to about one third between V L o and V H i* 

35. (new) The method of claim 3 1 wherein the increase in magnitude of the read 
signal depends on the capacitance of the test capacitor and magnitude of the active test signal. 

36. (new) The method of claim 25 wherein the test circuit comprises: 

a first set of x test capacitors having first terminals coupled to respective firsf: input test 
signals and second terminals coupled to the first bitline; and 

a second set of y test capacitors having first terminals coupled to respective second input 
test signals and second terminals coupled to the second bitline. 

37. (new) The method of claim 36 wherein the capacitors within the first set have 
different values and the capacitors within the second set have different values. 

38. (new) The method of claim 37 comprises varying the first read signal by 2M 
levels using the first set of test capacitors and varying the second read signal by 2 y -l levels using 
the second set of test capacitors. 

39. (new) The method of claim 38 wherein x=y. 
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